Evidence for an arginine residue at the allosteric sites of spinach leaf ADPglucose pyrophosphorylase.
The covalent modification of spinach leaf ADPglucose pyrophosphorylase leads to inactivation of both activator-stimulated and -unstimulated activity. Inactivation can be prevented if either the activator 3PGA or the inhibitor Pi are present during the modification. Pi proved to be more effective at protecting the enzyme from inactivation as it afforded 50% protection at 51 microM compared to 50% protection by 405 microM 3PGA. Partial modification of the enzyme using [14C]-phenylglyoxal leads to a decrease in both Vmax, A0.5 and a decrease in the ability of the 3PGA to stimulate the enzyme's activity. Modification increased the enzyme's susceptibility to inhibition by Pi and completely abolished the cooperative binding of Pi seen in the unmodified enzyme in the presence of 3PGA. Thus, phenylglyoxal appears to interfere, with the normal allosteric regulation of ADPglucose pyrophosphorylase from spinach leaf. Greater than 90% of the enzyme's activity is lost when 7.2 mol [14C]-phenylglyoxal are bound per mole of tetramer and this label is present in both the larger and small subunits. In addition, inactivation appears to involve two different arginine residues having different rates of modification.